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free path of the molecules, and thus these experiments show that
a gas conveying electrical discharge possesses a much coarser
structure than that recognized by the ordinary Kinetic Theory of
Gases. Tor the nature of this structure we must refer to the
general theory of the electrical discharge given at the end of this
chapter.

67.] Although the magnitude of the critical pressure depends,
as we have seen, to a very great extent on the distance between
the electrodes, the actual existence of a critical pressure does not
seem to depend on the presence of electrodes. In Art. 74 a
method is described by which an endless ring discharge can be
produced in a bulb containing gas at a low pressure; in this case
the discharge is in the gas throughout the whole of its course,
and there are no electrodes. If in such an experiment the bulb
is connected to an air pump it will be found that when the
pressure of the gas in the bulb is high no discharge at all is
visible; as however the pressure is reduced a discharge gradually
appears and increases in brightness until the pressure is reduced
to a small fraction of a millimetre, when the brightness is a
maximum; when the pressure is reduced below this value the
discharge has greater difficulty in passing, it gets dimmer and
dimmer, and finally stops altogether when the exhaustion is very
great. This experiment shows that there is a critical pressure
even when there are no electrodes, but that it is very much lower
than in an ordinary sized tube when electrodes are used.

68.] De la Rue and Hugo Miiller (Proo. Roy. Soc. 35, p. 292,
1883), using the ordinary discharge with electrodes, found that
the critical pressure depends on the diameter of the tube in
which the rarefied gas is confined, the critical pressure getting
lower as the diameter of the tube is increased,

Potential Difference required to produce Sparks through

various Gases.

69.] The potential difference required to send a spark between
the same electrodes, separated by the same distance, depends, as
Faraday found, on tlie nature of the gas surrounding the elec-
trodes : thus, for example, the potential difference required to
produce a spark of given length in hydrogen is much less
than in air. Measurements of the potential differences required
to produce discharge through a series of gases have been made   80                            40
